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ABSTRACT 



PROBLEM TO BE SOLVED: To provide an organic EL element, which can reduce the 
drive voltage and also control the emitted light spectrum. 

SOLUTION: A chemical doped layer 3 is provided on the siuf ace of a transparent 
positive electrode 2. The chemical doped layer 3 is an organic compound doped with a 
compound having the characteristics of a Lewis acid. Also, a change in thickness of the 
chemical doped layer 3 controls the spectrum of the light emitted from the element. 
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( 2 ) 

1 

|k^«!lg H - e > i/B t LT* L , 

■fe>h«^(r*5l.iT. ±IB{b^K-l:;>i^^fi. ±fB* 
filfb^«5B S:«tl«-r S «-fil<b^!^ ±IBS?^S^tt{b^ 

ii^<h^^^'i'T?f^»$-B-Tm^^?K<!ib. :i(Dm^mm 20 

^m*bTJgfi£L^c=i-«a{b^«feSt:*2>W«xUi7 hn 
[fS*J«4] S*«3S«<^W8lxi^i7 hn;i/5^«y 

{b^ife«#UV-7S^6^C^*«XU^' hD;P = :^ 

mmx.U{7 hnjls.^--y±>hm^lziii^X. ±IB«^ 
^^tt{b^<^CDt;l-it^«, -hlB**S{b-&i^B^1tfi£-r 
■5^^{b^i^(;:MbT. 0. 1 — 1 0T*-5W«xui7 30 

[ft*Jl6] lt*3l4tB«co^«ixl/^^ hn;i.5;!^-;/ 
■Ir^K^^tciJt.iT. ±iB«^S$tt^b^iaco^>'Ht^ 
±E7iiiJ-7-rofiH4J.X-y htrMLT, 0. 1~1 

[«3KJM7] rt^:iSl7itiL6cot,i-rtl7{i^lJH8B®<7? 
mm:i^l^i7 ha)U^^y±>hm^iz)di,^X. ±IB{b^ 
H-t;>i/«OBPtt5 0A6i±T-fe^)WflKxUi7 hp 

[»*«8] »*3«l/^tt>L7©t,i-rri*''l^fB®CD 40 

S^tt<b^i|&«»l«l<b'&tl*> 6 /j:-5^«x U ^ h p;U5 

mtTJVS.-'^A. lgfb**'J":7A, Mfb'f >'V':7A. R 

[W^JSIO] rt*JSl/j:t,iL7(Dt.^-rn*^l^lB« 
<0#«|xui^ hn;i/ 5 h5R^^J::*5^iT, JiSBm 50 
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2 

^§Stt<b^«5i±*«<b^«!i*>5fj:**aixU'i7 hp;u 

[®*3S1 1] l»*:^l Og«©*«xUi7 hp;U5 
^•y-t>h5g^lc43UT. ±E#«l^b^«Jtt. h'JxK 
P7;U^U'y >*^?)JS:-5*'l8XU'i7 hP;U5^ .y-fe>h 

[|il*«12] »*«lfil»Ll KDlifnj&U^IB 
«<D#«XU'i7 hp;i.5^.;/-lr>h3fe^tC*5UiT. ±tB 
{b^ K-hr>i7'B«. Sx 'J Trt©^»*«5tM-S;^t^ 
»SilxUT€:*LTV^^)*^xUi7 hp;U = ^-y-tr>h 

[Bl*^i 3] il*«i 2tBi6cD*ttlxUi7 Kp;i.5 

i'X*^fc!g2?iJbTViS^g:<^HSPT'*-5W^X^i7 h 

1 4] 1 2 1 3|B«(7)^r«X^ 

&^»jxu7T-4#3£co^7tx'<i/ hii^m^n 
^j^o\zmm^tix\,'^i,mm3iUi/ hujus.:^y±>h 

-r-swesxix-i? hu)us.^yti>h^=fm\zi5i,^x. 

^mmx.ui7 hn)i^:^-y-t>hm^\^tn'en. ±8b 
!^mmmco±m^ytmm(D^miz. )i-(:^mtvx<D^ 
m^mr^m'i'^mmt-^!^^ h- tf >^'Lfcwfii<b-& 

&#«XUi7 hn;l-5:^^>;/-fe>hm^O{b#K-fc:>:J/ 

@OglP«. S-W«SxU-i7 hp;ps4^-y-lr>h*TA«i* 

[W*«16] «*J«1 5fe«o*«xu^ hp;i/5 

h*-e>i^Lxfc*a{b^tie-c*s#«sxu57 hp;b5 
myfim 1 7 1 m^m i s s«®w«x i^{7ha)us. 

^y±>h m=Fm (' i3 V^T . ±fB{b^ H - tf > ti. 

±IBW^{b-&!^^5r:^fiK-r^W«<b^i1^t±fBm^^^ 
ttfb^^^i^^a^fl'T'f^ffl^-ti-T^flJ^^iL. C©^ 

*^iiS*m*bTJg^bfcW«|{b^!gggT*.5*ttlxu 

^yt>\-m^mizii\,^x. ±iBw«i{b^#)g^«fi)c-r 

•5#«8{b^<^«5}?U-7-*»c,?S«)*«xU'i' hp;U5^ 

IB«©*«XUi7 hP;i/54^-y-t>h^^l¥tC:fet.iT. 
±SBS^S^tt{b^iK»©^:;Ht^«. ±IB*fiS<t^iK»e 



n 

( 3 ) 

3 

«r«fi£-r-5*r«<b^<KltC»LT0. 1-1 OTS^.*® 

in^m 2 0 1 89*35 1 8 mm.<ommx.i^i7 h u)vs. 
;nt^«, ±ie#'jv-©ffitt^--y hfrMLT. 0. 

[8S*«2 2l aS^^l 5/j:t»L2 l(Dti-m*U35 

[SI*3S2 31 ii!*«l 5fj:i.iL2 l©lr»-rn*U« 
tBiE©#1Sxu^7 hD;i/5:^>;/-tr> h*^P(c*5ViT, 

mmit'&m*^im0s.^ti^'pf£< iih-m(Df^ytm'S:m 20 

ilB^t;^ H- tf >^?'M<0@JP^^{k$ C i: IC J; 0 , 
Tt;:?.'^^' t>;p^felt3-r^c<»:^if#gi:i-r^#«xU'^ h 

m^m 2 5 ] m^m 2 4 mmomm-^miziii^^x. 

[0 0 0 1] 

CO 0 0 2] 40 

:5t.J;<ftA^?tl-5«jfitL. U*^t>#«gCDeP^&2000 

AKATt-r^dtT. lOV E(,TWBllra«BET1000cd/Di' 

^^.dtfCBSaiL/t (Appl. Phys. Lett.. 51, 913 (19 
87). ) . c:(DS5g!l^5(5^fC:feV»T. Tange.tt«*MfC 50 
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a A-r -5 {g^ {C Fu^g t JJt ^ x:^;^=^: -»g S (£T s 

LTffl^»;t. Z:ne.<D5ll?tt#MBa6 3-2 6 4 6 9 2 

^^^{CtB^^fnT^i^aO. ^«gg<DSiS* 1 /xmliC 
T (IIS6«)lCtt0. 2Mml^T) fT-i. Zl »*e?) 

TSl^TitSEiki^mgibT I TO (I nd i um Tl 
n Ox i d e) 7l<fflt»en-5Cl ClOSffiCO 
tt*reSc*«~5. OeVtH:|i^W;*cSt»::<i:*^e.figtt^-5 

[0 0 0 31 Tange.ttS«|^®OT3>:5'i7 h^SlrgScg 
LT^^©<g;m£EYk?£li;R-r -5^*13 2 0 0 AU^Tco^ 
JP©^7i5'D->T->( Ji(,TC u P c)^mW.iilElU^ 

[0 0 0 4] i^i;<. ^SA^ew*— ;paAfcHLT. 

*aiPA6fi#P8¥l 0-4 9 7 7 1 ^iiffilC^T J; P 

/d:0. BiPSr^tm;*— 5^-lC*T-P< LTfeKHiaEEO 

(S4 7I5Ii^^^^^^fl|«, 4 7^9^. pi 94 0 
(1 9 9 8) ) , 

[0 0 0 5] mmim^<D^yt:^^i7 hjnt^m 
^ h)i'<Di^m^ii-mzfi:<. &mmm<Dm.^.ii^i^M.rz 

CO 0 0 61 Ha«fP0f<O«PlUe.«, <^mW-8-2 1 3 



( 4 ) 

5 

1 7 4^i^ffitC^-r.i:c>(C. ;tf57>S«tITO K > 

fei|5E9[ ^ (^i] ± ^ -tt ^ ;i i b T i s . 
[0 0 0 7] fiEB^'^W^tRfftD^ffie^j, 
9- 1 8 0 8 8 3^iiffitc^-r<i;'5»c. flit tStSI^ 

TV^-So 10 

[0 0 0 8] :^n^<Dn=i■mm■m^t.\^x(r>m^^n. 

*^ofc. 20 
[0 0 0 9] 

fe<D-e»0. |»SfC»f SJi^-;paA»S: 

[0 0 10] 

[0 0 1 1] -r^it^^-fe^^i^a. wm«?©^iiT 

L T <D14« ^;g-r -5 m^^SSttYb^fST H - e > ^ U 

T t » -5 C i: <i: L T V i -5 . 
[0 0 121 ClWJ:5{C{t*K-fc:>i^S<DgJP*^{t 



4#g8 2001-244079 
6 

±<^»*.3&:^-r, «'«r<DfeillOJtS:<b^^h*-tf>i^B©S 
[0 013] ft:^^H-e>i^Stt, S^S3gFttYb^«!l* 

«^«t^ -e^^S ©^ffi (c 0: o T K - 1: > y UfcWffiifl;^ 
[0 0 14] tb^\A-t. Yb*F-lf>i^Btt. WttWk^ 

^r«8<b^«5S *«fiE-r s^fiufb^fjjjttjj? 'J ^-i:-r-5 ^ 

fiH4:x-u/ Ffc^JLT. 0. 1 ~ 1 0 tr-S d td^Sf * 

[0 0 15] •fb^F-t:>i/g<Dm^S#14ft^ 

f3CDt;PH:^(i. =i-*i{b^iiaS^«fi£t--5#Wb^#)t3 
^^UTO. 1 ~ 1 0©ftH(^-e*-5C L<. -fb 

•5. fr«!lK««j:<, iMm^&SAT 

[0 0 16] mT§^f4fb^#»«. J;0:a#:e?)ic«m^b 
[0 0 17] *fewic<fc«.#mpg^^«. <b^K-t> 

n«, «-*lX'J7SfCfg3tX'^i7 h;i.*WJS*ttEL^ 

^i&»-5::i*«Tfrs. ^j-fdxUTODSiPtt, s»sax 
'jT-ei}#^<^%^x'<i7 h;i.*tff ^>n-5<te>lc^!I®•r 
[0 0 18] Sfc, *f6?^tt. «&0#mSl^'8f©S8 

ttib^i^T K- fcf > u/ciWts^b^i^B ^<b# F - 1: > 



o 

( 5 

7 

hDjU5^.y-b:> ^JP{Cj<Ot>e.-rill&l^— C5 

[0 0 2 0] 

-*iSJgJi^^t-«SC0T-*-5„ :*>5XS1g( sags 

«) i±\z\t. m\z. , 20 

mEm=F(Dmwmimmm^iivx\t.. ^(d^. mm/ 

mm. ^m/i\:^Y-\i>{/m/f^^m/n=f-^xm/ 30 

mm. mm/itm\^-\f:>ifm/iEii^m.m/^^m/ 

[0 0 2 1] mmim'p-vit. mmii^'^m:^mzmm¥o 

(Phys. Rev. Lett.. 14, 229 (1965)) . * 

^tt<t;^!^^&H-fcr>ybfc**S{b^<feeTabs. <b^ 
g*</h$<, tie*©*ttlELm^tIt-!.TiKf!imBE*<ST 
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A. itelb-f >v'e?A. E:BI<b7>f'^:>^«il«S{b-& 
igj. t)L<tt#«<b^«30«-&f4hUXhn7JP:tUy 
> ^CDa^S#t4iL#2Kj</-)i'> ■3W±»» 6«!fiKT 

[0 0 2 2] it^]r-\^>ifm^o:>\i-nyhmmi. 

IC^^LTO. 1 ~ 1 0T^S:it*W^ Lli, 0. 1* 
mx\ts H-/'?>h(;:J:0®5lb$tifc»^ (felT. g?<b 
ii-^) ®jS«*ifi-r^K— e>^oamdi/h^r<. 10 
SSASt, IK1'o;P-<xij!Yb^!|^jSft*<W«^i-^J6« 

[0 0 2 31 <b^H-fcr>yjs, jEnmmm. mumm. 

<4^7tM<i:LTffiffl$nsW«Yb^!fetLTtt. Ifl'K 
5£«7j£tidi. #51^6-25659 WjkU. #08¥6-2O3963-^ 
ii^v 1*PgV6-215874^^«. !|#M¥7-145116-^!2i«. 

8-48656 ^'j^mi. ^mw-i-mmwikm.. !|#ra¥^7-i88! 

30^4iffi, #^¥8-40995 ^iiS, #M5pg-40996 -^ii 
ffi. i!#BI¥8-40997 #MSji7-i26225^ii«, # 

Ba¥7-I01911^ii^, #B8¥7-97355 #ii«(CBa^$tl 
Tt.^^7U-;PTS><b^!fe»*^j(f*K. {SJ^tf. N, 
N, N' , N" -5=- h 7 7 X —)V-i, 4' -i^ 7 5 / 7 x x;i'. N, N' 

- i^7xx;P-N,N'->' (3-;»c^;i,7xx;i') -4,4'-v'T 

5yf:7xx;i., 2.2-t'x (4->?-p- h-u;i/T5y7x 
T5yt'7xx;t/. t'x (4->J-p- hij;u75y7xx 

>»U) 7xXjP;!t^7>. N.N'- v'7xx;i/-N.N*-v' (4-p^ 

h + v-^xXJP) -4.4'->7y = / t:7xx;P. N.N.N", 
N'-5^h^7xX;i/-4, 4'->'7 5 / v^!? xx;i^X— 7^ 

JP, 4.4'- h'x (>?7xx;i/7 = y) i7;i--K'j7xx 
4-N.N-i?7xx;P7 5 y- (E-v'^xX^Pex^U) 

'<>-tf>. 3-y h=^^->-4'-N.N->77xX;P7S y X5^;k 

'^>-tf>. N-7xx;^;^7;^/\*^/— ;u, 1.1- t*x (4- 
-p- h'JTsy^xx;!/) - □^:^^-y->. 1,1-h'x 

(4->'-p- hUTSy^xX^P) -4- 7xx;U>'i7n'\ 

4^-y->. fx (4->'^5";uT5 y-2- ^^;p:7i-;i.) 

- >'xx;i/^:S'>. N.N.N-h'J (p-HU;i') T5>. 4- 

(v-p- hu;u7sy) -4'- [4 (i?-p- h'jjP7 5 

y) X^U^H X?;i''<>. N.N.N'.N'-7=-K7-p- hU 

Jl'-4.4'->'7 5 y- h*7xx;i/. N.N.N', N'-7^h^7x 

x;u-4.4'-v7 5 y- h*7xx;i'N-7xxji/:^7;p/N*>/— 

)V. 4.4'- fx [N- -N- 7xX;P- 7 5 

y] fcf7xx;u. 4, 4* '-fx (N- -n- 7 

xx;i/- 75 y] p-^'— 7xx;u. 4.4'- t*x [n- (2- 

■ry^JV) -N- 7xx;P- 75 y] t'7xXJk 4.4'- 
t*x [N- (3-7■lr:^7•r•x;^) -N- 7xx;P- 75 y] 
f7xx;k 1.5-fx [N- {\-±y9-)V) -N- 7xx;p 
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9 

- T^/] -ry^uy. 4.4'- ex [n- (9-7>hu 
)V) -N- :7xn;i/- T^/] \iy:z,-)V. 4. 4*^ -ex 

[N- (l-7>hU;U) -N- 7xr:;i^- T^/] p - 5^- 
/>, 4,4*- L*X [n- v2-y j:7*> h U >'k) -IN- y 
x::i;U- T^y] b::7x-;U, 4.4*- [N- {%-y)V 
;i-^>x-;W -N- :7xr:;i/- T^/] li:7x— 4, 
4'- ifx [N- (2-tfU-;p) -N- 7x-;i/- Tay] 

yjLZZJV. 4,4*- tfX [N- (2-^UU-;i/) -N- y'x- 
T^/] t::7xri;i/. 4,4'- [N - (l-nn;^. 

-N- :7x-;u- 7a y] ti7xz:;!/. 2,6-b'x lo 
(i^-p- hu;U7ay) :^:7 5^u>. 2,6-tfx [>^- 

(1-:^:75";P) 7ay] ■::h:7^L/>. 2,6 - bX [N- 

(i-:^:75';W -N- {i-'i-y^)^) 7ay] 
>. 4.4*'-t:x [N,N->^ {i-^y^-M 7ay] ^^-:7 

xz:;k 4.4*- t:X {N-:7x— ;U-N- [4- {X-^y^ 
M :7x-;H 7ay} e:7x:^;i/. 4.4'- tfx [n-:7 
xr:;P-N- (2-tri/-;i/) - 7ay] tf^'xn;!/. 2,6- 
ex [N,N->^ {2-^y^)V) 7a y] >^;p:tu>, 4, 
4"- fcfx (N,N-ix-p- hu;P7ay) :7x-;k 

ex m-X-ry^M (N-2-^y^^;i/) 7a>?^^:;!^tfe 20 

a CD t> ^iiSlffl i ^ C <h # s 
[0 0 2 4] f63tB, m^lSal&S. S^a=AB<hUT«E 

)vy :xL-)V'^i7Tr-)vy x,:^)W^d<D^mt'^^^^rs 

□ ^>. :57U-!r>, 7>h^-fe>, >^>^-;i/7> h^-fe 
>, ::h>':^-tr>. :7 x:^ > >fcC (h'Ofil'&^^^^k:* 
m<b^4^S^/'^tieog|^^^, Xx:^>hoU>, Ay 
y:iL^yhU\)>. 7x:^>hU>?>• 7i7U>?>.-=^^ 30 

y»j>, ^y4^i^-u>. :7x-:^v»i(?:OjHi^«^S{b 

>, x^'o^ui/>, :^:7^D^u^'>. ^uy>. y 
5^n^uy>> :^:7^D^uy>. >?:7x-Jl/:/!$^>?x 

"rVyy aLZL)V^^zy3L>. :t^V-i^7V—Jl. 7 
;i.y>^>. t:X'^>y^-tfyU >, t:XX^U;K tf5 

>, -f v>'x-;ux5"u>, fx;U7>h^-t!: 

>. >?7ay:^;p/\'^y-;p. br^>. 5^^t:^>. 

;<^>. yuiyy-y. 4^:f^UH>. ;i/yi/>^43cfc 40 

[0 0 2 5] *#BaBS63-295695 -^li^. #IB^8- 

22557 ^{iim. #M¥8-81472 #M¥5-9470^ 

-hmiki'&^. #tc^H^u-hft:^^ity< hMb^ 
i^Tfs, hux (8-=^^yuy^h) 7;ua-^7A. ex 
(8-+y uy ^ K) -^^^-i^OA. ex [^>i/ (f) - 
8- 4^y g y ^ h] ais, ex (2-^^)1-^- =f y u y 
^h) 7;i/a-':7A, hux (8-^y»jy^h) 
^A. hux (5-;?^5';p-8- ^y ijy^h) 7;i/axi> so 



n 
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A, 8-^y U y ^ h'J5^»>A, hUX (5-^^DD-8-^ 

yuy^h) itf'jc^A. ex (5-i7nQ-8- ^^y u y ^ 

h) A/j:i:CD8-4^y Uy 5^ h*^(.^tt-e<DBI» 

[0 0 2 6] i^ll^5-20201I^iiffi, *#M^7-1 79394^ 
iiffi. it#W¥7-278l24^i>ffi. 1#M5F7-228579^4i«JC 
m7jk^nX\^^^:t=^^z^7V-)im. 1^Bi¥7-157473^ 

'jim^zm^-^nx^^^^h^jTi^ym. #ia¥6-203963^ 

)VT ^J-U >mmii^. «fSI¥6-1 32080^4i«-^!|*l85p6> 

88072 ^<i>m^zm^^nx\^^^x^^j jummi^. 

6-100857^i;^^-^#IB5{i6-207170^i:r^t^B§^$tTTt.^ 

[0 0 2 7] ^^tc. ^>^y:r^i^^y-;i'^. ^>v^ 

&mx^. m^ii. #i80S59-i94393 ^'j^mizm^^ti 
xi^^^i>(0'fym\ffiE>n^o "tcDRmMtLx^t. 2,5-e 

X (5,7->?-t- ^>^JU-2-^>^/:t^'^'/^JM -1,3, 
4- ^TV—JU. 4,4*- ex (5,7-t-^>^;i/-2- ^> 
V:t^1^'/U)U) X^)U^>. 4,4'- ex [5,7->?- 

(2-^5=';^-2- -2- ^>y:^4^ifyu;H x^ 

)U^>. 2,5-eX (5.7->?-l- ^>5';i/-2- ^>^y;t^ 

t^yu;^) 5^:^xx>, 2,5-ex [5- (a, a- i^y^ 

Jl^>z^JU) "t'^y^^^lf-VOM ^:ty:c>. 2,5 

-ex [5.7->?- (2-^^;p-2- -2- 

4^1f^yU;H -3,4- >?:7xn;i.^:t:7x>. 2,5-ex 

(5-^^;i/-2- ^>V:t^1tVVM ^^yjL>. 4,4* 
- ex (2-'^>*y:t*tJ-yU;U) e^xx;i/, 5-;<5F;1/ 
-2- {2- [4- (h-/^^;U-2- ^>^y:t4^-tf^yU;P) :7x 

— ;u] ez:;u} ^>y^+-y-y-;p. 2- [2- (4-^ no 

y^L-JU) ex;i/] •:^:7h (l,2-d):t^-9-l/~;U/ci:i'cD 

^>\y:^-4^ii-y— 2,2'-(p-:7x-i/>s^exu 

2- {2- [4- i2-^>v^ ^y^/uji) :7x-;u] e- 
;n ^>^y'i' a^^*y-;K 2- [2- (4-A;i/3}^^i^>'x- 

[0 0 2 8] z^7.^'j)u^>if>mit'^^tLx\t. m 

x.«©C^<1i|#ffm0373582 ^Bjffl#{-gg^$nTli^ feO 

^ffli.iSc:^?&«-e#^o -^<Df^S0tj^LT«, 1,4-ex 

(2- ^^;ux^u;u) ^>-tf>. 1.4-ex (3-y:^;i^ 
x^u;^) -^>-e>. 1,4-ex (4-y^;i^x5^u;i/) 
>-e>, >^x5^u;^^>-tr>. 1,4-ex (2-x5^;ux-5^ 
u;i^) ^>if>, 1,4-ex (3-x5^;ux^u;w ^>-i? 
>. 1,4-ex (2-;<5^;i/X^u;u) -2- ;<5^;i/^>-tf 
>. 1,4-ex (2-y^)i^7.^vju) -2- x^;i.--c>if > 

[0 0 2 9] «FBS¥2-252793^^ffltCl8^$nT 
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7. (4-;/^;i/7.^UJW tf^i^>. 2,5-t:X (4-X^;i/ 
tf^>?>. 2,5-fc:X [2- tf- 

>, 2,5-t-x [2- (4-tf:7 3i-;i.) \^^z^>. 

[0 0 3 0] -^<^)ffi. 8feil+H#flF^388768-^?3iffl#^4#H 

4.4'- :7xni/>S?^^iJ5^^ 2,5-4^'>UU> 
>^;<^Ux-r>. 2,6-::h:7-?^lx>i^;<^ij'7^.f >, 1.4- 
fc:>^x- U>>?;<5^U'7^^ >. I,4-p-^U:7x-l^>>^ 
^^U-r><>. 9. 10-T> h^ir>>^-1'>H.>?^^U5^>r 

4,4'- (2.2- >?-t- y^;i/:7x-;ue-;i/) b::7x 
4,4'-(2,2->^>^xn;Hin;i.) fy^x:=.;P. ;^cJ: 

5S¥6-293778-^i>^(Cg|^^ nx (.i ^5 ^ ± 5 >g|# 20 
#B8¥6-279322-^4iS. 4#M¥6-279323^ii«^CBI 

^^nTl^'5^'i'tgX^U;Hb^%. #§§¥6-107648^ 

nTl.i^:t=^5>^>.-r hg|^^. <f*M¥4-96990 



U >^^^, #B8¥2-196885^i:^^IZBfl^$nT(.^-5>--^ 
U U>ei«f^. #M¥2-255789-^ICg8^$nTl.^^:h:7 

^U>^agf*:. 4^B8¥2-289676'^SlL^#§i¥2-88689 

250292^1>ffi(3M*$nT(.i^X^»j;i-T^ >^^^;^j: 

$ n T V i ^ ^ a CO CO ^ ilS ffl I ^ ^ d <J: Ti^t T ^ -5 o 
[0 0 3 1] I^SmSchLTti. ?^^*T^^fz^fflT- 

T— iR je < fi^ffl ^ nx ^ ^ T ^ - ^7 A ff ^ L i o 

[0 0 3 2] [*JS«?iJ] WTfcHiS^^J^^^fT*^^^ 

mm^r^f)^. ^^m\tz.n{z^om^:^ti^^(Dx\tu 
mm{t^^:^^zf^m<Dmm\zfit.. M^mn 
tt®vpc-4oo K^^iF«*«fflLfco mmcommtTsU 
->a$SDekTak3ST mu^&msf^m^^t^. m^(D^it 

ELX ^ ^ h H - XPMA-1 1 ;f y^t/ J]^-^ 

[0 0 3 3] *JSC»1 1 

$>^o :»^7.s^i±\zmmmmmm2h{.x. i^-h 
^mx/^y^mmsi) tj^zi-h^^nxi^^^. t(D±{ziE 

?L^Mtt^^T^TS2SC (1) : 




(i> 



T'S^n^aNPDchlfifb^-ftC Feci, )^^;Ht^l: 40 TLI^MS 4 <h bT aNPD ^1^ D^frT 5 0 0 Acoip^ 

2<^iiI'&Tl O-'torrT. J: 0 3 A/S?(Oillf K^lg^bTJgfiJcLfco ;k\Z. mI«8iE?L«iMJl 4 (?D± 

it^TlOOOA. 2 0 0 0A. 3 0 0 0 A CO iP ^ {^fiJc t^. 5 <h UTTIBiC ( 2 ) : 

KLx. {b#K-tf>iyg3^Jg^Lfco [{b2] 
[0 0 3 4] »i{Z. m^it^\^-\£>^m3<D±\Z. JE 
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(2) 



T^^n^KUT. (8-+/U/^h) T)V^--OL.m^ 
mT. Alq tBSfB-r-2.) ^i^D^fr-e? 0 0A©»$ 

6 i:bTAI*5!g«a«15A/e>T?1000A5!j|SfLfc. 

[0 0 3 51 wtecD*mi^^fc*3tiT. ^gs?^ms 

(ITO) 2tlSS«ffi (Al) 6<i:®ra(r, itSK«ffiSr81 

SDL, (Alq) 4d^6C75^^7.'<i7 K;i.^Sa^b 

3^1000 A. 2000 A. 3 0 0 0 Aogff {Cfigj^ 

;utitfet-s<i:, it^\'-\^>ifm(omm^^it^'^^ 

Ci:T'igi;AlqA^ecD^^Tab0^t*«6. tf-^^i^g^ 

mm-wm^{i (03) , mEE-m^sgf#i4 

(04) H3. H44^0A, B. cyp-y 

H(±-?-n^n^b^K-fcf>i'^^3 0 0 0 A, 2 0 0 0 
A, 1 0 0 0 A©gJPfCJSEIKUfcl&T©!|*tt*55U, D 

[0 0 3 6] *^ig«SJT'«. mm^t'^!^ (aNPD) <h« 
^^S^ttYt^i^ (Feci.) t^, ^^t^-e^^^SfW^ffi 

^^S^tt<b^4^<!:*Jg«K4'-e5htic (f^ffl) S-a-T|&*}§ 

^-«)»ttzL--y hjc^L-T. 0. 1 ~ 1 0 t-r-s C t 

[0 0 3 73 «±OJ;5l;:. *^ggo*«SEL5!lTJca;* 



20 S5»C^-r=k5fX, R (gS^) , G (i^) . B (#) 
Ttf -5 J: -5 fc-tti-encD^il^-^jS Lfc 3 -::>(r>m% 1 
1. 12. 1 3 ?r«f«triB5>J$-B-S. -lE-bT. *^-C 
R T T^-f X y K ^ -jeS-r'^- X 7" K ^-Cffl 6 

[0 0 3 8] 
[0®O«WJ:Iftl^] 

[0 1 ] ^nm<^mmim'¥-(Dmmmi&m=&^-rm^m 
[0 2] :^^m<ommim'?'<D?i^7.-<i7 hjvi^-tif 

40 7 701?*^. 

[03] *5SI^<0«rm3ilTi:ii:i!!fis|<DmE-»ft<l#tt 

[0 4] *^?q©=&m*^^tH:i5W<DmEE-m8g5gS 

<#tt*^-ri^7 70-c*-5. 
[05] tl'^-y'^ 7.zfU'(<Dmmi:7ri-rm^^-v$> 

■5. 

[t?^(Dlft?^] 

1 (;«f77.««) 

2 l^ffiSQ^m^ 

50 3 it^Y-VL>{fm 
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